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AIRCRAFT  RESEARCH  A N D DEVELOPMENT  UNIT 


TECHNICAL  IIWE5TI G ATI  ON  NO  556 


EVALUATION  OF  SLIMPAK  STYLE  PARACHUTE  IN 
CT a A AIRTRAINER  AIRCRA FT 


SUMMARY 

M 

T^.e  Slimpak  style  parachute  was  being  evaluated,  under  Technical 
Investigation  517,  for  use  in  place  of  the  standard  ’Flexible  Back' 
parachute  which  had  proven  unsatisfactory  in  helicopter  operations  when 
worn  by  large  crew  members,  5ome  instructors  and  students  of  No  1 Flying 
Training  School,  of  rather  large  build,  were  unable  to  wear  the  Flexible 
Back  parachute  in  the  CT4A  Airtrainer  because  of  restriction,  to  control 
column  deflection. 

Headquarters  Support  Command  considered  that  the  Slimpak  style 
parachute  might  be  suitable  for  use  in  the  Airtrainer  by  the  large  crew 
members  a-d  ARDU  was  directed  to  investigate  this  possibility. 

Grojnd  and  flight  trials  were  conducted  using  a wide  range  of 
aircrew  sizes.  Dropping  trials  were  carried  out  under  Technical 
Investigation  517.  The  'Slimpak*  model  parachute  as  tested  was  found  to 
be  unacceptable  for  use  in  the  Airtrainer  by  aircrew  with  a buttock  to  heel 
length  of  less  than  about  1,02  m.  It  was  also  found  to  have  major 
deficiencies  in  design  and  oppi  n of  the  harness  and  associated 
buckles  that  would  render  it  3ble  in  its  present  form  for  use  by  the 

RAAF  in  any  other  aircraft. 
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REPDR r NO  T I 5 SI 


EVALUAT I Dl\i  OF  5LIMPAK  5TYLE  PARACHUTE  IIM 
ct-a  a:rtrainer  AIRCRAFT 


Re*~ere~:es:  A.  Technical  Investisat J.or'  No  556 

B.  AC  ’67  - Detail  Specification  foi  Airtrai~er  CT  4A 
- Light  Fixed  Wm  g Trailer  f or  RAAF 

INTRODUCTION 

1 . Refererce  A instructed  Aircraft  Research  and  Development  Unit  (ARDU)  to 

evaluate  the  Slimpa1"  style  paractL1  e for  aircrew  jse  in  CT4A  Airtrairer  aircraft. 
The  task  was  instigated  because  a r'JmDer  of  the  larger  aircrew  at  Mo  1 Flying 
'"’raining  Srnool  .’FIS'  could  not  apply  f-ll  aileron  (due  to  thigh  interference) 
while  wearir'g  the  standard  parachute  as  used  in  the  Airtrainer. 

C DMD IT 1 QMS  RELEVANT  TO  THE  TE5T E 


T_esj Aire  r af~  i 

2.  Airtxainers  A1 9-02  ' and  A 1 9-031  were  used  during  tne  tests;  both  were 

standard  production  aircraft.  Throughout  the  tests,  the  aircraft  were  earn 
flown  by  two  aircrew,  both  wearing  Slimpak  style  parachutes. 


Standard  Parachute 

3.  The  standard  parachute  used  ih  the  Airtrainer  was  the  Irvin  Standard 
Air  Chute  Type  Flexible  Back  and  me  aircrew  stations  had  been  designed  for  this 
parachute  as  specified  in  Re’ere-ce  E. 

Slimpak  S’  (le  Pa:ai"i.:e 

4.  The  Slimpgk  style  parachutes  evaluated  were  two  identical  'SLIMFAK* 
models-  ma'-jf  actur  ed  by  Paracnute  Australia  of  407  Kent  Street  Sydney,  a^d 
nad  been  fitted  witn  RAAF  Ml  4 c4  foot  (7.26  metre)  diameter  canopies  at  1FTS. 
P-'Otogr ap^s , weighs  and  dimensions  of  the  Slimpak  parachute  are  shown  in  ftr-ex 
A?  pages  1 ard  2. 

Aircrew  Perce'’ t lies 

5.  A wide  range  of  aircrew  sizes  was  covered  during  the  tests.  Aircrew 
percentiles  quoted  in  this  report  are  based  on  the  Anthropometric  Survey  of  2000 
RAF  Airci ew  1971. 


/Weather . 
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Wi  1 1. he  i.  t V : me <;•  J_Pj_jc  g of  tests 

6,  Three  flights  were  made  during  late  April  and  early  May  >976  from  RAAE 
Laver  ho  . by  fc.,r  ARDU  pilots  ana  or>e  navigator  for  a total  of  5.0  hours.  Tn  j s 
included  a three  hour  navigation  exercise  and  two  hours  of  general  flying  to 
cover  ill  phases  of  'lying  training.  A further  three  ARDU  pilots  evaluated  t.ne 
Siimpak  parachute  while  carrying  out  continuation  training  ar d other  flight  tests 
involving  the  Aiitrairei  for  a total  of  about  10  hours.  The  cockpit  temperature 
range  during  the  tests  was  -5  to  +21  J Celsius. 

7.  Protect  Officer.  The  Project  Officer  was  a qualified  Test  Pilot  with 
approximately  1800  flying  hours  including  about  20  hours  on  Airtrainex  aircraft, 
he  had  experience  in  paradrcpping  troops  and  equipment  from  Caribou  aircraft  a^d 
had  previously  carried  out  a parachute  training  jump. 


TE5T5  MADE 


8.  The  following  tests  were  carried  out: 


a.  Do nr inq; 

b.  Do ? fjng; 

c.  Compatibility  with  Safety  Equipment; 

d.  Compatibility  with  Aircraft  Cockpit  and  Frying  Task: 

e.  Modified  Air  raft  Seat  Cushion;  ana 

f.  Dropping  Trials, 

RF  5l*LT5  0FTE5TS 
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9.  Tne  Siimp.j*  parachute  was  fairly  easy  to  dor  after  mrnimal  experience. 
Areas  of  sign ; f i cant  note  rr°  covered  rn  paragraphs  ID  to  13. 

10.  h 1 1 c y ..  B.,l  v lev.  The  majority  of  wearers  found  the  f,.;teni--g  operation 
of  the  hamer:  buckles  slrgntly  awkward.  Each  buckle  was  positioned  at  chest 
level  -md  reauired  two  hands  to  fasten  it.  Furthermore,  it  was  possible  to 
place  the  loux  1 ..j  bar  of  the  buc  . le  ; n an  intermediate  position.  If  tne 

locx,  j ; jr  « is  left  in  any  position  other  then  the  fully  locked  position, 
lifting  of  the  rower  part  of  the  buckle  would  invariably  release  the  buckle 
mechanism.  Incorrect  locking  was  not  always  obvious  and  on  one  occasion 
aircrew  member  discovered  that  the  incorrect  condition  existed  while  strapping 
into  the  aircr  ft  before  flight.  In  this  instance  the  buckle  had  remained 
fastened  while  he  had  boaided  the  aircraft  Various  stages  of  partial  and 
complete  locking  are  shown  rn  Annex  B. 

11.  H u ' s . -j  M,  u-rou  t i --a . For  correct  donning,  t e two  thigh  straps  were 
routed  etwee1  the  leqs.  thence  outwards  to  the  appropriate  side  loops  and  across 
the  body  to  the  truckles.  It  was  possible  to  inadvertently  cross  these  straps 


/as  they 


as  they  were  pulled  between  the  legs  and  subsequently  attach  them  to  the  incorrect 
buckles.  Because  of  the  remote  area  in  which  the  crossing  took  place  this  error 
was  difficult  to  detect. 

12.  Ripcord  Hardle  Access.  With  the  parachute  correctly  adjusted,  the  ripcord 
handle  was  situated  approximately  on  the  left  hip  as  shown  in  Annex  C.  Aircrew 
members  who  wore  the  parachute  experienced  moderate  difficulty  in  reaching  the 
ripcord  handle  with  their  right  hand.  The  degree  of  difficulty  was  dependent  or 
the  combination  of  certain  body  dimensions;  waist,  arm  length  and  sitting  '-eight. 

The  mos'  critical  combination  was  determined  to  be  a person  with  a large  sitting 
height  and  waist  measurement  coupled  with  relatively  short  arms. 

13.  Walking . When  the  harness  was  fastened  and  adjusted,  the  lower  harness 
straps  chafed  the  inner  side  of  the  thighs  and  made  walking  fairly  difficult. 

Inis  was  overcome  by  either  leavi'.g  the  harness  very  loose  or  leaving  the  lower 
harness  straps  unfastened.  If  the  lower  straps  were  left  u"faste"ed. 

be  held  to  prevent  tnem  from  dragging  or  tne  grojnd. 


Dof  ‘mi 


14.  51ight  difficulty  was  experienced  in  doffirg  the  parachute  harness  even 
under  ideal  conditions.  Significant  problem  areas  are  covered  in  paragraphs  15 
and  1 £• 

15.  Harness  Buckles . The  parachute  harness  had  two  buckle  attachment  poi"ts 

and  was  therefore  a two -point-r elease  system.  The  harness  buckles  were  fairly 
difficult  to  release  with  either  one  or  two  hands.  It  was  easier  to  release 
each  buckle  with  the  hand  of  the  opposite  side  (ie  releasing  tne  left  buckle  wn ” 
tne  right  hand  and  vice  versa).  Two  actions  were  required  to  release  each  buckle, 

the  first  to  unlock  and  slide  the  locking  bar  upwards  and  the  second,  to  separate 
tne  two  components  of  the  buckle.  Tne  releasing  procedure  is  shown  in  Annex  D. 
Care  nad  to  be  exercised  to  prevent  accidental  relocking  of  the  sliding  bar  as  tne 
ha"d  was  moved  to  twist  the  buckle  apart.  The  buckles  were  difficult  to  release 
at  night  when  they  could  not  be  seen  and  up  to  30  seconds  was  required  for  tnis 
oper at  ion . 

16.  harness  Routing.  When  the  harness  buckles  were  released,  the  lower 
harness  straps  fell  away,  but  hung  from  tne  side  loops  and  did  not  easily  feed 
through  of  their  own  accord  on  every  occasion.  Annex  E shows  the  lower  straps 
hanging  from  the  side  loops. 


Compatibility  with  Safety  Equipment 

17.  The  parachute  was  worn  with  standard  RAAF  flying  clothing  and  Airtrai"er 

safety  equipment.  Tests  were  conducted  both  with  and  without  the  RED  life 
Preserver  Vest  Mk  8 fitted.  The  parachute  harness  was  placed  under  tne  lobes  of 
O'*'  the  life  preserver  vest,  when  it  was  worn;  this  allowed  inflation  of  the  vest 
without  removing  the  harness.  However,  when  the  harness  was  worp  in  tnis 
manpei  interference  between  the  ngrness  and  the  life  preser'ver  lobes  compounded 
the  difficulty  o'"  releasing  tpe  harness  buckles  (see  para  15). 


Compatibility  wit'-  Aircraf*  Cockpit  apd  Flying  Task 

10.  T-e  Airtrainer  was  equipped  with  two  non-adjustable  seats  which  had  to 

be  fitted  wit"  a range  of  different  size  seat  cushions  and  spacers  to  accommodate 


/different  pilot 


di*fere"t  pilot  sitting  heights.  Tne  rudder  pedals  were  adjustable  fore  and 
a^t  through  a range  of  115mm. 

15.  Control  Column/Thiqh  Interference.  The  Slimpak  parachute  allowed  an 

increase  in  legroom  compared  with  tne  standard  Flexible  Back  parachute.  On 
larger  aircrew  who  had  the  rudder  pedals  adjusted  fully  forward  when  using  trie 
Flexible  Back,  the  increase  in  legroom  had  the  effect  of  lowering  and  moving 
rearwards,  the  knees  and  thighs.  This  in  turn  reduced  the  degree  of  control 
cclumn/thiqh  in t er f er enc e . This  is  shown  i-  An~ex  F.  O'  smaller  aircrew, 

the  increase  ir  legroom  demanded  a more  aft  adjustment  of  the  rudder  pedals 
(about  20  mm).  However , for  those  aircrew  who  had  the  rudder  pedals  adjusted 
fully  aft  when  wearing  tne  standard  Flexible  Back,  the  increase  in  legroom  meant 
that  they  could  -o  longer  obtain  full  rudder  pedal  deflection  and  brake.  This 
averted  those  aircrew  with  a buttock  to  neel  length  of  less  tha*  about  1015  — 

1 035  mm  (approximately  12%  o‘‘  pilots). 

20.  Smoulder  and  Instrument  Panel  Dimension.  Tne  more  aft  position  of  the 

aircrew  member's  torso  when  wearing  the  Slimpak  resulted  in  an  increase  in  the 
shoulder  to  instrument  panel  dimension.  This  reduced  l~e  accessibility  of 
instrument  panel  mounted  switches  and  controls  such  as  the  rudder  trim  switch, 
compass  heading  selector,  radio  controls  etc.  Aircrew  with  shorter  arms 
found  it  very  difficult  or  impossible  to  reach  some  or  all  of  these  switches  and 
controls  when  the  aircraft  inertia  reel  harness  was  locked.  Tr.ere  was  also 

a reduction  in  the  accessibility  of  the  throttle,  propeller  and  mixture  controls 
especially  when  they  were  positioned  near  tneir  respective  forward  travels.  Th 
accessibility  of  the  tnrottle,  propeller  and  mixtjre  controls  designated  for  the 
starboard  aircrew  station  was  slightly  worse  when  used  from  that  station  than 
tnat  of  the  port  controls  when  used  from  the  port  station  because  the  stations 
were  not  identical. 

21.  Comfor  t . The  lateral  curvature  across  the  back  of  the  Slimpak 

paracnute  conformed  more  to  tne  shape  of  the  aircraft  seat  back  than  did  the 
rounaed  snape  of  the  standard  Flexible  Back  parachute.  The  Slimpak  afforded 
greater  stability  and  allowed  the  aircrew  member  to  sit  more  squarely  and 
firmly  located  in  the  seating  position.  The  design  o^  the  Slimpak  was  such 

that  it  required  the  wearer  to  sit  o~  part  of  the  packing.  In  the  Airtrainer, 
this  had  the  effect  of  lifting  the  wearer's  thighs  clear  of  the  seat  cushion 
and  concentrating  his  torso  weight  solely  on  the  buttocks.  The  packing  behi~a 
the  wearer's  shoulders  was  slightly  thicker  tha°  that  behind  his  lower  bacx  and 
provided  v ery  little  support  in  tne  lumbar  area.  After  about  one  hour  of  fligh 
soreness  was  felt  ir  tne  thigns  and  lumbar  regio"  and  "umbness  was  appare~t  in 
the  buttocks.  After  three  ho_,rs  of  straight  and  level  flying  the  pain  and 
numbness  had  increased  to  a moderate  level  ar.d  started  to  infringe  on  the 
'‘lyi'g  task.  This  was  evidenced  by  a deterioration  in  flying  accuracy  ana 
mental  alertness  beyond  chat  normally  attributed  to  dema*ds  of  flying. 

22.  Seat  ire  Height.  Tne  wearer  sat  on  part  of  the  Slimpak  parachute  ana 
tms  effecti.ely  raised  his  seating  height  by  about  20  mm.  Seating  heign*. 
could  be  adjusted  by  varying  the  size  a"d  quantity  of  metal  spacers  and  seat 
cushions.  However,  if  tne  aircrew  member's  sitting  heignt  measurement 
(buttock  to  head  dimension)  required  the  Jse  of  one  seat  cushion  only  when 
weari-g  tr e Flexiback  paraf’^te,  there  wo^ld  be  -o  mea~s  available  of  a 
compensating  adjust.me"t  (ofer  than  to  remove  the  cushior  entirely)  and  this 
would  ies_.lt  in  a decrease  i"  available  neadroom. 
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a’~t  Sea:  Cushio 


23.  Eerause  of  tne  proclems  raised  by  lack  of  comf or:  and  Headroom  (see 
paras  21  a^ d 22),  a new  aircraft  seat  cushion  was  designea  and  constructed  at 
ARDU.  This  cushio-  was  baseo  o'  ve  sta"dara  aircraft  type  tut  with  a c„t-out 
to  accommodate  the  lower  part  or  tne  Slimpa*.  o"  whicn  tne  wearer  sat.  The 
design  of  t "is  cushion  is  shown  i"  A"~ex  r page  1 and  an  actual  cushion  sto*r 

i n place  ir  tne  aircraft  ir  A"re.  G page  2. 

24.  Cusnio-  Filling.  Tne  modified  cushion  filling  was  made  out  of  a low 
density  foan'  rubber  bera.se  the  higher  density  material  which  was  required  was 
not  readily  available. 

2r.  Geatipc  Height.  Tne  c_.shiO“  allowed  a decrease  in  seating  height  wfier 

compared  with  the  standard  seat  cushion  and  this  effect  is  show'  on  a double 
exposed  p-otograpt  in  Annex  G page  i.  The  seating  height  obtained  with  the 
Slimpa'  and  the  modified  cushio-  equated  very  closely  witn  that  obtained  with 
tne  stardaid  Flexiback  and  standard  aircraft  cusnio-  (all  other  seat  spacers 
remaining  eq-.alT. 

2b.  Th;.qn  Support,  The  modified  seat  cushion  allowed  some  increase  in 

thigh  support,  cut  this  was  limited  due  to  tne  low  density  Cushion  filling  used 
ipara  24). 

Moriuer  3 1 1 mgatk 


27.  During  the  investigation  a Slimpak  parachute  was  modified  by 

Headquarters  Support  Command  (HQ5C)  i'  ar  attempt  :o  Overcome  the  pa:a:'u:e;s 
de  • it  ir  r les . Tnese  moaif  icatior's  i-cluded: 

a.  tne  fitting  of  a q..ck  release  buckle  (QRB); 

c.  modifying  tKe  lower  namess  straps  to  a fixed  length 
witn  ro  adjustment 

c.  fitti~g  adjustable  upper  nar~ess  straps;  ana 

c.  extendi'g  tne  ripcord  ‘ arale  positio”  on  a lengtn 
of  material  whicn  was  attached  to  the  QRB, 

A photograph  of  the  modified  Slimpak  is  show"  in  Annex  H. 

2B.  Assessme"*.  o*  ^oJiuraimrs,  Tne  modified  paracnute  was  fitted  to 

foj:  large  aircrew  at  1 FT S Point  Cook,  Tne  rancie  o-~  adjustment  available  was 
inadequate  to  allow  correct  * i 1 1 i n g to  all  ot  the  four  aircrew,  Tne  additional 
piece  of  material,  'o  which  the  ripcord  handle  was  attached,  passed  over  tne 
5ARBE  radio  unit  in  the  life  vest  pocket  and  caused  the  ripcord  hanoie  to  protrude. 
Improved  relocation  of  the  ripcord  ;~andle  would  require  the  manufacture  of 
longer  ripcord  cables. 


Droppmn  T rials 

29.  Dropping  trials  of  the  Slimpa*  parachute  were  carried  out  under 

Te"nn.ical  I" v est igat io~  (Tl)  317;  Evaluation  of  Slimpack  5tyle  Parachutes  for 
Aircrew  Use  in  Helicopters.  The  more  pertinent  features  of  these  dropping 
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trials  a:  s ro'larea  i“  paras  30  to  32. 

30.  C arQPv  . Tne  Slimpak  was  initially  fitted  will  a 2 6 foot  (7.8  7 rr  ) 
d.ameteT  , :o-.ial  canopy  that  was  supplied  witi  tr,e  pack  and  the  first  two  drops 
were  made  with  this  :anopy.  Tne  Slimpak  was  later  fitted  wit"  tne  RAAF  24  foo' 

7.2b  m'  diameter  ca'Opy  wnif  was  to  betome  standard  and  all  sueseque"t  drops 
were  made  witn  mis  canopy. 

31.  Modi* .cations.  To  cater  for  t^e  low  speed/alt it ude  drops  which  might 
cit—  ’:om  helicopter s^  trE  Slimpak  was  modified  l"  a"'  effort  to  reduce  time  to 
fall  deplsyme-t  and  “eig^t  lost.  T^ese  modifications  were  the  addition  o7 
pack  opening  elastics  and  a“  a"ti  squid  lire. 

32.  Summary  o’  Drops.  A summary  o*  the  drops  is  show”  in  Table  1.  All 
drops  were  carried  out  from  00  feet  AGL . 
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33.  harness  Buckles.  The  awkward  faster ing  operation  of  the  harness 

buckles  was  “ot  likely  to  cause  ..“due  problems  because  the  parachute  is  domed 
prior  to  boarding  tne  aircraft.  At  worst,  it  wojld  cause  a slight  delay.  Tne 
awkward  * : • wa  ‘ re  tory  but  acceptable.  The  possibility 

of  incomple'e  locking  of  t>e  harness  buckle  and  that  it  cojld  easily  be 
overlooked,  could  result  in  a fatal  accident,  i^  a”  aba'do‘me-t  was  Subsequently 
attempted  i"  flight,  ’ ”e  fat:  tra'  incomplete  locking  could  easily  be  achieved 
and  was  not  ob.io.s  was  unacceptable. 


/34.  Harness 
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3-.  Harness  Mis  ■ no. i"  . ■ If  t"c-  ^ar'ess  was  crossed  betwee'  the  legs,  it 

wo. Id  be  very  lively  to  ca.se  injury  to  toe  wearer's  genitals  if  the  parachute 
was  used  As  it  was  not  obvious  wne-'  crossing  occurred,  this  aspect  was 
unsatisfactory.  Tne  narress  should  De  modified  to  pievent  inadvertent  crossi~g 
apd  possible  injury. 

35.  Ripcord  "a' ole  Access-  A ripco.o  ha'dle  should  fall  easily  to  hand 
under  all  conditions.  Under  ideal  conditions  the  ripcord  handle  on  the  test 
parach.te  was  somewhat  diffic.lt  to  reach.  Under  emergency  conditions  of  an 
actual  aba"donroert,  tne  situation  could  be  compounded  by  darkness,  frozen 

f i' gers  or  movement  c*  the  harness  o~  the  wearer  s body,  to  an  extent  wnere 
location  of  the  ripcord  could  be  delayed  or  may  become  impossible.  Delay  in 
locating  the  r.pro.'d  handle  could  have  fatal  conseque'ces  whereas  not  finding 
it  at  all  would  make  death  a certai'ity.  This,  therefore,  was  unacceptable  and 
modification  is  esse- ' lal  before  tne  parachute  could  be  safely  introduced  into 
R AAf  5erv ice 

36,  ,v a 1 k i n g , Tne  ease  of  walki~g  wit1-  tne  karress  straps  loosened  or 

unfastened  was  satisfa' 'Ory. 


I'’.  Ha:n£55  But  - les.  TnE  a i P •' ic  u 1 y in  releasing  the  har"ess  b.ckles, 

even  in  ipeai  co-ditio's.  mea't  fa-  in  wr~o  speeds  of  greater  tna~  about 
10  v n o *.  s , the  wearer  wo. 10  be  dragged  o.e:  : ~ e cio.'d  or  water  foi  a 
co'aiderable  period.  Tnis  period  of  dragging  wo. la  be  ex’enaed  because  the 
na;ness  "ad  , wp  buckles  wr u r n to‘r  nao  to  be  released  to  collapse  tne  canopy  a”d 
free  tne  wearer.  T"e  estimated  mi  imum  time  to  release  t.ne  har'ess  if  tne 
wearer  was  being  dragged  o~  "ls  ba: k wo. Id  re  abo.-  7- 1 D seconds.  In  wind 
speeds  of  greater  fa"  aro  2D  kno's,  dragging  across  rough  terrain  co.lo 
quickly  l-capacitate  'he  wearer  such  r "at  tne  task  of  releasing  the  bLtkles 
may  become  impossiole.  Likewise,  being  dragged  face  down  i-  water  could 
quickly  pisable  a wearer  before  "6  nad  released  himselt  (this  was  considered 
likely  even  wit"  an  inflated  survival  est.  1 . Other-  conditions  which  weie 
likely  to  delay  harness  release  were  darvness,  wet  flying  gloves,  "arness 
buckles  hidden  vrder  the  i-flated  lobes  of  the  life  vest  a” d injury  to  arms 
or  body  received  d_ri"g  aircraf t abandonment  or  on  impacr  wi-"  the  ground. 

T"e  harness  buckles  were  v' acceptable  a"d  m.st  be  replaced  by  a system 
capable  of  being  operated  single  harpec|iy  wnn  either  1 a'd  far  will  allow 
quick  release  vnder  all  conditio"s, 

38.  nar~-es5  Rqu tire  Because  the  lower  harness  straps  uid  not  always 

positively  disengage,  fere  was  a Distinct  possibility  of  the  straps  fouling. 

In  this  case  the  wearer  could  be  dragged  in  tne  harness  even  with  the  harness 
buckles  released.  This  was  unsatisfactory  and  the  straps  should  be  modified. 
This  modification  would  involve  an  extensive  ie-design  of  the  harness 
adjustment  a"d  routing. 


CoTpa* it  ill f wit"  hafnt,  Fojipmcnt 

39.  It  was  desirable  *o  be  able  to  inflate  the  life  preserver  vest 

while  weari~g  tne  parachute  harness.  This  would  allow  the  body  to  be  supported 
while  disentanglement  from  the  parachute  was  carried  out.  should  it  occur  d,,ri"g 
entry  to  water.  T"s  interference  effect  of  fe  life  preserver  vest  with  f-e 
harness  buckles  was  unsatisfactory  and  should  be  eliminated  by  modification. 


/ Compatibilit  v 


Comp. :~r.  l'.’.li'-  » wi'  Air  c r a'~ ' Coe  kpi ' ar  d Flv  Tas* 


40,  Control  CoIuti-1 /Thigh  Interference.  The  increase  in.  legroom  and  decrease 

i"  control  colum  '/thigh  interference  for  the  larger  aircrew  when  wearing  the 
Slimpak..  was  satisfactory.  However,  for  the  smaller  aircrew,  wuo  could  no 
logger  obtai~  full  rudder  pedal  deflection  and  brake  simultaneously,  the  increase 
in  legroom  was  un acceptable , In  this  case  the  aircrew  member  could  no  longer 

exercise  full  control  over  the  aircraft  under  all  circumstances,  with  obvious 
flying  safety  implications. 

41  , Shoulder  to  I"str je"‘  ,ranel  Jnnension,  The  reduced  accessibility  of 

the  controls  and  switches  was  unsatisfactory.  However,  if  the  use  of  tre  Slimpak 
was  restricted  to  those  larger  aircrew  who  suffer  control  column/thigh 
interference  when  using  the  star>dai  ; Flexibacx,  the  reduced  accessibility  would 
not  oe  as  marked  a~d;  while  still  unsatisfactory,  would  be  acceptable.  The 
reduced  accessibility  would  no;  be  as  marked  Decause  the  larger  aircrew  involved 
would,  by  their  "atjre,  probably  ha  e a greater  functional  read’, 

42.  Co-fo; • . Because  'he  lack  of  comfort  reduceo  flying  accuracy  and 

mental  alertness  after  about  one  hour,  tne  ability  of  a student  pilot  to  absorb 
knowledge  and  sxills  would  De  reduced.  This  was  unsatisfactory  for  a training 
arrcraf'.  A limitation  i-  flying  time  pei  sortie  would  need  to  be  imposeo  or 
the  s'ude'ts  would  have  to  be  accepted  wit  a lower  level  of  expertise  at  t “ e 
B"d  of  t-eir  initial  training.  Alternatively,  the  level  of  comfort  could 
be  improved  by  the  use  of  a modified  aircraft  seat  cusnion. 

42.  5e-ati~  : hel  . Aircrew  witn  a large  sitting  height  may  not  be  able 

to  achieve  a coriect  seating  neight  w it  n pe  range  of  sea'  Cushions  and  spacer  s 
available,  wnile  wearing  re  Slumps*.  Apart  rrom  the  ergonomics  involved  in 
operating  at  a toe  nign  seating  height-  an  i'erease  i~  t"e  incidence  of  ca-opy 
scratching  from  helmets  would  probably  occur.  Inis  was  Sat isf ac tory  a°d  a 
modified  aircraft  seat  cusnio-  should  be  .sed  by  aircrew  with  a large  sitting 
height  when  wearing  the  Slimpak. 


Modified  Ancraf'  .eat  Cusmo" 


44.  T ne  modi’ied  seat  c.snio'’  remedied  'he  seatinq  height  problem.  The 

increase  m tnigh  s-ppert  was  less  than  expected  because  of  the  low  density 
filli~g  used.  It  was  reasonable  to  expect  a significant  increase  ir  thigh 
support  if  future  modified  Cushions  have  a nigner  density  filling  and  this 
would  improve  the  level  of  comfort. 


Modified  Slimpav 

45.  The  limited  range  of  adjustment  would  mean  (in  effect),  that  eac.n 

parachu'e  would  have  to  be  mooified  individually  to  fit  the  wearer.  This  was 
considered  impracticable  because  of  experse  and  also  tne  likelihood  of  damage 
to  tne  parachute  harness  eac>  time  it  was  re-modified.  The  protruding  angle 
cf  *ne  ripcord  na~dle  was  unsatisfactory  but  could  probably  be  overcome  by 
re-siting  the  nafdle  a~a  len'itretmg  *.ne  material  to  w'iich  it  was  attached. 

This  would  necessitate  the  manufacture  of  ripcord  cables  w*’ic~  were  longer  than 
i he  stanfara  cables  fitted. 


• Jror-r.  ir  . TjiaJs 
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Droppi'-g  Trials 

46.  Altnougn  all  dropping  trials  were  successful  and  satisfactory,  the  trials 

conducted  under  TI  517  showeo  that  some  improvement  in  deployment  time  and, 
consequently,  height  lost  was  obtairea  by  incorporating  pack  opening  elastics  ana 
a"  ar'ti-squid  line.  It  is  highly  desirable  that  tnese  modifications  are 
incorporated  i_  Slimpak  parachutes,  if  tney  are  designated  for  use  in  RAAF  CT4A 
Airtrainer  aircraft.  These  modifications  would  allow  maximum  safety  if  the 
parachute  was  operated  close  to  the  ground. 


conclusions 


Unacceptable  Features 


47.  The  Slimpak  parachute,  as  tested,  was  unacceptable  for  service  use  by 

the  RAAF  in  any  aircraft  because  of  deficiencies  in  design  and  operation  of  the 
harness  buckles  and  also  because  of  the  remote  position  of  the  ripcord  handle. 

T n 0 Slimpak  was  unacceptable  for  use  in  the  CT 4,A  Airtrainer  by  aircrew  with  a 
leg  length  of  less  than  about  1022-1035  mm  (10-15  percentile);  the  overriding 
factor  was  the  inability  apply  full  rudder  and  brake  simultaneously.  The 
following  modifications  a^d  procedures  were  considered  essential  ard  should  be 
implemented  before  the  SlimpaK  would  be  acceptable  for  service  use. 


48.  Harness  Buckles.  T harness  buckles  were  unacceptable  and  must  be 

replaced  by  a system  that  would  allow  the  following: 

I 

a.  Qwick  release  under  all  conditions  (para  37); 

b.  Single-ban ded  operation  with  either  hand  (para  37); 

c.  Could  not  be  set  to  a dangerous  condition  (para  33):  and 

d.  Would  provide  obvious  indication  wher  the  system  was 
correctly  locked  or  unlocked  (para  33). 


49.  Ripcord  ha~dle  Position.  The  remote  position  of  the  ripcord  handle  was 
unacceptable  and  must  be  re-positiored  so  that  it  is  easily  accessible  under  all 
conditions  (para  35). 

50.  Aircrew  Linitatio".  Once  modified,  use  of  the  Slimpak  by  aircrew  in 
the  Airtrainer  must  be  limited  to  those  aircrew  who  can  apply  full  rudder  pedal 
deflection  and  brake  simultaneously  while  wearing  the  parachute  and  at  the  same 
time  correctly  strapped  in  the  flying  position  (para  40). 


Unsatisfactory  Features 

51 . In  addition  to  the  modifications  in  paras  47-50,  it  was  hiqhly 

desirable  that  the  following  features  should  be  implemented  to  make  the  Slimpak 
satisfactory  for  aircrew  use  on  Airtrainer  aircraft: 

a.  Har~ess  Buckles.  The  harness  buckles  should  be  modified  to 
include  a single-point-release  system  (para  33). 


Harness. 
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b.  Harness . The  harness  should  be  modified  to  preclude  the 
possibility  of  injury  to  the  wearer.  The  harness  should 
be  further  modified  to  allow  the  lowe'  straps  to  disengage 
more  rapidly  and  positively  (para  14  and  3B). 

c.  Modified  Seat  Cushion.  Modified  seat  cushions  should  be 
manufactured  and  used  in  conjunction  with  the  51impak  to 
increase  headroom  for  large  aircrew  and  improve  comfort 
(paras  42,  43  and  44). 

d.  Aircrew  Limitation.  The  Slimpak  should  be  restricted 
to  use  by  those  larger  aircrew  who  experience  control 
column/thigh  interference  when  wearing  the  standard 
Flexiback  parachute  (para  41). 

e.  Mod  if ic  at  ions . The  Slimpak  should  be  modified  to 

incorporate  pack  opening  elastics  and  an  anti-squid 
line  (para  46). 

Slimpak  Re-Decin^ 

52.  The  modifications  suggested  i"  this  section  are  extensive  and  change 
the  concept  of  the  51impak  design.  Therefore,  as  modification  of  the  Slimpak 
would  involve  a re-design,  this  work  shojld  preferably  be  carried  out  by  the 
manufacturer  (Parachute  Australia). 

53.  If  the  51impak  harness  is  re-desigred  to  make  it  compatible  with  the 
Airtrainer  cockpit  and  Safety  Equipment,  the  aircrew  limitation  mentioned  in 
para  50  wojld  probably  still  apply,  unless  the  seating  geometry  of  the  aircraft 
was  changed  to  include  fore  and  aft  and  vertical  adjustment. 
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